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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-16 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, No.: 

1/17-17/17 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

see separate sheet 

II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 
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been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 
3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

H neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

[3 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

K the parts relating to claims Nos. 1-9,12,13,16. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-9,12,13,16 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-9,12,13,16 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-9,12,13,16 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 3) (January 1994) 




INTERNATIONAL PRELIMINARY International application No. PCT/EP99/03509 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item I (Basis of the opinion) 

1 . The sequence listing (pages 1-4) was also taken into account for examination. 



Re Item II (priority) 

1 . It appears that the priority is validly claimed. Consequently, the following 

documents are not considered prior art (the document numbering corresponds to 
their order of citation in the International Search Report): 

D5: DATABASE EMPR02 [Online] E.M.B.L. Databases Accession 

Number: AJ006514, 5 June 1998 (1998-06-05) CARLIN N: 'Vibrio 

cholerae Igt and thyA genes' XP0021 18055 
D6: DATABASE EMPR02 [Online] E.M.B.L. Databases Accession 

Number: AJ010968, 21 September 1998 (1998-09-21) CARLIN N ET 

AL: 'Vibrio cholerae nptA gene' XP0021 18054 



Re Item IV (unity) 

1 . The present application does not fulfil the requirements of unity of invention (Rule 
13.1 PCT). The following (groups of) potential inventions have been recognized: 

1 ) A method of producing a fftyA-deficient strain of Vibrio cholerae; a V. 

cholerae f/7y>4-deficient strain lacking the functionality of the thyA gene, said 
strain comprising one or several episomal autonomously replicating DNA 
elements having a functional thyA gene; said strain wherein said element is 
a plasmid; said strain comprising a foreign thyA gene; said strain wherein the 
foreign thyA gene is an E. coli gene; said strain wherein said episomal 
autonomously replicating DNA element also comprises a structural gene 
encoding a homologous or heterologous protein; said strain wherein said 
protein is LTB and GST 26 kD; 

A nucleotide sequence of a thyA gene of V. cholerae having essentially the 
nucleotide sequence SEQ ID NO:1; a protein encoded by said nucleotide 
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sequence of the thyA gene of V. cholerae; said protein having the amino 
acid sequence SEQ ID NO:4; 

A vaccine comprising as an immunising component said f/7y>4-deficient V. 
cholerae strain. 

claims: 1-9, 12, 13 and 16 

2) A nucleotide sequence of a S'-flanking region of a structural thyA gene of V. 
cholerae having essentially the nucleotide sequence SEQ ID NO:2; a protein 
encoded by said nucleotide sequence; said protein having the amino acid 
sequence SEQ ID NO:5. 

claims: 10, 14 and 15 

3) A nucleotide sequence of a 3'-flanking region of a structural thyA gene of V. 
cholerae having essentially the nucleotide sequence SEQ ID NO:3. 

claim: 1 1 

Rule 13.2 PCT stipulates that where a group of inventions is claimed the 
requirement of unity shall be fulfilled only where there is a technical relationship 
among those inventions involving one or more of the same or corresponding 
special technical features. "Special" technical features are those features that 
define a contribution which each of the inventions makes over the prior art. 

The three groups of potential inventions are all respectively relating to different 
nucleotide sequences, namely to the nucleotide sequence of the thyA gene, to 
the nucleotide sequence of a S'-flanking region of the thyA gene and to the 
sequence of a S'-flanking region of the thyA gene. 

The technical feature shared by these claimed potential inventions is that all those 
three different nucleotide sequences are located at the same genomical region of 
V. cholerae. However, this cannot be considered as a common inventive concept, 
since it is expected that nucleotide sequences in question in the genome of an 
organism are "surrounded" by other nucleotide sequences (which may or may not 
encode proteins). This is in particular the case in bacteria, which normally possess 
a "dense" genome. 

A common inventive concept could only be acknowledged, if the different 
nucleotide sequences and their encoded proteins have a functional relation to 
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each other, i.e., in the present case are all involved in the biosynthesis of 
deoxyribothymidine triphosphate (dTTP) for incorporation into DNA. 
However, this appears not to be the case for the nucleotide sequence (and the 
thereof encoded protein) upstream of the thyA gene (S'-flanking region) and the 
nucleotide sequence located downstream of the thyA gene (3'-flanking region). 

Consequently, no "corresponding" special technical feature could be found 
between the three different nucleotide sequences (and the encoded proteins), and 
hence three different potential inventions (as defined above) relating to the 
different nucleotide sequences have been identified. 

Since the applicant neither restricted the application nor paid additional 
examination fees in time, the present International Preliminary Examination 
Report is limited to potential invention 1), as defined above. 



Re Item V (novelty/inventive step) 

1 . Reference is made to the following documents (the document numbering 
corresponds to their order of citation in the International Search Report): 
D1: DATABASE EMPR02 [Online] E.M.B.L. Databases Accession 

Number: Y17135, 1 May 1998 (1998-05-01) VALLE E ET AL: Vibrio 
cholerae thyA gene 1 XP0021 18053 
D2: EP-A-0 251 579 (ENTEROVAX RES PTY LTD) 7 January 1988 (1988- 

01-07) cited in the application 
D9: US-A-5 470 729 (KAPER JAMES B ET AL) 28 November 1995 (1995- 
11-28) 



2. Document D1 discloses the DNA sequence of the thyA gene of Vibrio cholerae. 
The sequence of SEQ ID NO:1 shows 99.1% identity in an overlap of 1410 bp with 
said sequence of D1. 

The sequence of SEQ ID NO:1 does not only contain the thyA gene (839-1687 
bp) but also regions lying upstream and downstream of said gene (1-838 bp = 
SEQ ID NO:2 and 1688-2909 bp = SEQ ID NO:3). Said flanking regions are 
lacking in D1 and thus the subject-matter of claim 9 is novel over D1. However, it 
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falls within the ordinary skills of a person in the art to clone the upstream and 
downstream region of a known gene. Consequently, the subject-matter of claim 9 
is not inventive (Article 33(3) PCT). 

3. Document D1 discloses further the amino sequence of the protein encoded by 
the thyA gene of Vibrio cholerae. Said sequence is with the exception of the two 
first amino acids identical to the sequence shown in SEQ ID NO:4. Hence, the 
subject-matter of claim 13 lacks, if not novelty (Article 33(2) PCT), at least an 
inventive step (Article 33(3) PCT). 

4. Site-directed mutagenesis in the chromosome of different organisms where 
specific genes can be deleted and/or interrupted by insertion of other nucleotides 
is considered a standard technique for skilled persons. Exemplarily, document D9 
(US5470729) is mentioned where deletions are inserted into the V. cholerae 
chromosome by in vivo recombination between a plasmid carrying the desired 
deletion, with adjacent flanking sequences, and the V. cholerae chromosome (see 
"abstract"). 

Since, the nucleotide sequence of SEQ ID NO:1, containing inter alia thyA, is not 
inventive (see paragr. 3 of this Item), a method of producing a thyfc strain of V. 
cholerae via site-directed mutagenesis using said non-inventive nucleotide 
sequence (claim 1) lacks also an inventive activity (Article 33(3) PCT). 

5. Since the method for producing a thy A strain of V. cholerae is not inventive, a V. 
cholerae thyA' strain, which is a A thyA strain lacking the functionality of the thyA 
gene (claim 2) is also not in accordance to Article 33(3) PCT. 

6. Claims 3-8 do not appear to recite technical features which could justify an 
inventive step. 

7.1. Document D2 relates inter alia to a method for preparing a bacterial strain 

including a non-antibiotic marker (see column 5, 1. 8 - column 6, 1.16 and claims 17 
and 18). The thyA gene cloned in a plasmid is selected as a non-antibiotic marker. 
Preselected bacterial strains which are thyA' are transformed with said plasmids 
containing the marker. Said transformed strains including V. cholerae may be 
utilised as live oral vaccines. Since the thyA strains in D2 could possibly differ 
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4. A "homologous or heterologous protein" (claim 7) can only be clear if it is defined 
to which protein the protein of claim 7 is homologous or heterologous. 



5. The claims should not contain references to figures (see e.g., SEQ ID NO:1 of 
Fig.1). 
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